Killed Bacillus subtilis spores expressing streptavidin: a novel carrier of drugs to target cancer cells.
Carriers of drugs in cancer therapy are required to reduce side-effects of the drugs to normal cells. Here we constructed killed recombinant Bacillus subtilis spores (SA1) that expressed streptavidin as a chimeric fusion to the spore coat protein CotB and used the spores as bioparticle carrier. When bound with biotinylated cetuximab these spores could specifically target to the epidermal growth factor receptor on HT 29 colon cancer cells, thereby delivered paclitaxel to the cells with 4-fold higher efficiency, as indicated by fluorescent intensity of paclitaxel Oregon Green 488 bound to HT29 cells. Based on real-time monitoring of cell index, the IC50 of growth of HT29 cells by paclitaxel-SA1-cetuximab was estimated to be 2.9 nM approximately 5-fold lower than water-soluble paclitaxel (14.5 nM). Instability of DNA content was observed when cells were treated with 16 nM paclitaxel-SA1-cetuximab, resulting in a 2-fold enhancement in polyploidy cells. Thus, by targeting the release of paclitaxel to HT29 cells, spore-associated cetuximab augmented the inhibitory effect of paclitaxel on cell division and proliferation. The SA1 could be used as a "universal" drug carrier to target specific biomarkers on cancer cells by conjugating with suitable biotinylated antibodies.